Role of NMDA receptors in acute liver failure and ammonia toxicity: therapeutical implications.
Acute liver failure (ALF) may lead to rapid death unless the patients receive a liver for transplantation. However, the number of livers available is not enough and a number of patients die before a suitable liver is available for transplantation. The liver has a high capacity for regeneration which may allow complete recovery even in patients with severe liver failure. It would be therefore very useful to have procedures to prevent or delay the mechanisms by which ALF leads to death. These mechanisms are no well understood. Progression of ALF leads to multi-organ failure, systemic inflammatory response, hepatic encephalopathy, cerebral oedema and increased intracranial pressure, which seem the most important immediate causes of mortality in patients with ALF. A main contributor to these events is hyperammonemia, due to impaired ammonia detoxification in the liver. Acute hyperammonemia per se leads to death, which is mediated by activation of the NMDA type of glutamate receptors in brain and may be prevented by antagonists blocking these receptors. Acute liver failure also leads to hyperammonemia and excessive activation of NMDA receptors in brain which contributes to ALF-induced death. Sustained blocking of NMDA receptors by continuous administration of the antagonists MK-801 or memantine increases about twice the survival time of rats with severe ALF due to injection of 2.5g/kg of galactosamine. In rats with milder ALF due to injection of 1.5g/kg of galactosamine, blocking NMDA receptors increases the percentage of surviving rats from 23% to 62% and increases about twice the survival time of the rats which die. These data strongly support that blocking NMDA receptors would improve survival of patients with ALF, either by allowing more time for liver regeneration or to get a liver suitable for transplantation.